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$q=p^{f}$ $\mathrm{G}\mathrm{F}(q)$ $\mathrm{G}\mathrm{F}(q)^{\mathrm{x}}$ Teichm\"uller
$\omega$ $q-1$ . $\chi\in<\omega>$ , \mbox{\boldmath $\chi$}\neq \mbox{\boldmath $\omega$}0( ), $\eta=\omega^{\mathrm{L}_{\frac{-1}{2}}}\in<\omega>$
, $\chi\neq\eta$ , Jacobi





, $\zeta_{p}$ 1 $p$ , $s(x)$ $x$ $\mathrm{G}\mathrm{F}(q)/\mathrm{G}\mathrm{F}(p)$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}s(x)=x+x^{p}+$
. . . $+x^{p^{f-1}}$ . Gauss $g(\chi)$ Jacobi $J(\chi, \eta)$ .
$J( \chi, \eta)=\frac{g(\chi)g(\eta)}{g(\chi\eta)}$ .
Gauss $g(\omega^{-i})\in \mathrm{Q}(\zeta_{\mathrm{P}}, \zeta_{q-}1),$ $(0\leq i\leq q-2)$ $p$ $\mathrm{Q}_{P}(\zeta_{P}, \zeta q-1)$ .
$\zeta_{q-1}$ 1 $q-1$ . , Gross-Koblitz .
(1) $g( \omega^{-i})=-\varpi Sp(i)f-l=0\prod^{1}\mathrm{r}_{p}(\frac{p^{l}i}{q-1}-\sum_{j=1}if-jp^{l-})li$.
, $i$ $P$ $i=i_{0}+i_{1}p+\ldots+i_{f-1p^{f1}}-,0\leq i_{j}\leq p-1$ ,
$s_{p}(i)= \sum_{j=}^{f-1}0i_{i}$ , $\varpi$ $\mathrm{Q}_{p}(\zeta_{p})$ , $\varpi=p-\sqrt[1]{-p},$ $\varpi\equiv\zeta_{P}-1(\mathrm{m}\mathrm{o}\mathrm{d} (\zeta_{p}-1)^{2}$
$)$ , $\Gamma_{P}(x)$ $P$ gamma . $\varpi^{s(i)}\mathrm{p}$ $g(\omega^{-i})$
$\varpi$-part, $\prod_{\iota=0\mathrm{P}}^{f-}1(\frac{p^{l}i}{q-1}-\sum lj=1fi-jp^{\iota-}j\Gamma)$ $g(\omega^{-i})$ gamma product part .
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$p$ gamma , $(N_{p})$ distribution relation $(D_{p})$
.
$(N_{p})$ $x\in \mathrm{Z}_{p}$ $C$ $\Gamma_{p}(x)\Gamma_{p}(1-x)--(-1)^{1}+u(-x)$
$0\leq u(-x)<p,$ $u(-x)\equiv-X$ $(\mathrm{m}\mathrm{o}\mathrm{d} p)$ .





$J( \omega^{-i},\omega\frac{q-1}{2})\in \mathrm{Q}$ . , $|J(\omega^{-i},\omega^{\frac{q-1}{2})1}=$ $f\equiv 0$
(mod 2) . , $\sigma_{-1}\in \mathrm{G}\mathrm{a}1(\mathrm{Q}(\zeta_{p}, (_{q-1})/\mathrm{Q}(\zeta_{p}))$
$\sigma_{-1}((_{q1}-)=\zeta_{q1}--1, \sigma_{-1}(\zeta_{\mathrm{p}})=\zeta \mathrm{P}$
. $J( \omega^{-i},\omega\frac{q-1}{2})$ $\sigma_{-1}$
$\frac{g(\omega^{-i})}{g(\omega^{-iL^{-\underline{1}}}+2)}=$ $\frac{g(\omega^{i})}{g\langle\omega^{i+}2)\mathrm{L}^{-\underline{1}}}$
. \varpi -part
$1 \leq i<\frac{q-1}{2}$ $s_{p}(i)=s_{p}( \frac{q-1}{2}+i\mathrm{I}$ ,









1. $1\leq i<$ . $J(\omega^{-i}, \omega)q_{\frac{-1}{2}}\in$. $\mathrm{Q}$
(i) $f\equiv 0$ (mod 2),




$f=- 2$ . $1 \leq i<\frac{p^{2}-1}{2}$ , $i=i_{0}+i_{1}p$ $i$ $P$
, 1 (ii)




$\frac{i_{0}+i_{1}p}{p^{2}-1}=\frac{\alpha}{d}$ , $\frac{i_{1}+i_{0}p}{p^{2}-1}=\frac{\beta}{d}$ , $(\alpha, d)=(\beta, d)=1$ ,
, $i_{0}= \frac{1}{d}(\beta p-\alpha),$ $i_{1}= \frac{1}{d}(\alpha p-\beta)$
$g( \omega^{-i})=-\varpi^{\frac{\alpha+\beta}{d}(p}-1)\mathrm{r}p(\frac{\alpha}{d})\Gamma_{p}(\frac{\beta}{d})$ , $\beta\equiv p\alpha$ $(\mathrm{m}\mathrm{o}\mathrm{d} p)$
. $1 \leq i<\frac{p^{2}-1}{2}$ ,
$0< \frac{\alpha}{d}<\frac{1}{2}$ $\frac{1}{2}<\frac{\beta}{d}$. $<1$
$g( \omega^{-i+^{e}\frac{2-1}{2}})=-\varpi\frac{\alpha+\beta}{d}(p-1)\Gamma_{p}(\frac{\alpha}{d}+\frac{1}{2})\mathrm{r}_{p}(\frac{\beta}{d}-\frac{1}{2})$ .
155
, $J( \omega^{-i},\omega^{-}i+\frac{p^{2}-1}{2})\in \mathrm{Z}$
(3) $\Gamma_{p}(\frac{\alpha}{d})\Gamma(p\frac{\beta}{d})=\pm\Gamma_{\mathrm{P}}(\frac{\alpha}{d}+\frac{1}{2})\mathrm{r}_{p}(\frac{\beta}{d}-\frac{1}{2})$
$(a, d)=1,1\leq\alpha\leq d$ $\alpha$ .
$\frac{\alpha}{d}+\frac{\beta}{d}=1$ , $i=i_{0}+i_{1}p=k(p-1),$ $k=1,$ $\cdots,p$
. , . $\frac{\alpha}{d}=\frac{\beta}{d}-\frac{1}{2}$ , $i=i_{0}+i_{1}p= \frac{p+1}{2}k,$ $k=1,3,$ $\cdots,$ $2(p-1)-1$ .
2. $1\leq i<p^{2}-1$ . , $i=(p-1)k(k=1, \cdot\cdot\cdot,p),$
$i= \frac{p+1}{2}k(k=\vee$
$1,3,$ $\cdots,$ $2(p-1)-1)$ $J( \omega^{-i},\omega\frac{p^{2}-1}{2})\in \mathrm{Z}$ .
. , ,
:









1. $\omega^{-i}$ $d$ . $\omega^{-i}$ $d$ 4 .
. $\chi=\omega^{-i},$ $\eta=\omega^{L^{2}}2^{\underline{-1}}$ , $\chi$ d\mbox{\boldmath $\chi$} $\chi\eta$ $d_{\chi\eta}$ 2
, $2||d_{\chi}$ 2 $\int d_{\chi\eta}$ . , 2 $\int d_{\chi}$ .









. Gross-Koblitz (1) \varpi -part ,
$-\varpi^{\frac{\alpha+\beta}{d}(p-1})=(-\varpi^{\frac{\alpha+\beta}{d}}(p-1))^{2^{n}}p^{-}(2n-1)$ .
$\alpha+\beta=d$ . $\omega^{-i}$ .
(2) $g( \omega^{-i})=\pm g(\omega-i+R\frac{2-1}{2})$ , 2 $g( \omega^{-i})^{2}=g(\omega^{-})^{2}i+^{\mathrm{z}}\frac{2-1}{2}$
. Gauss Davenport-Hasse 2-torsion universal distribution
. $g( \omega^{-i})^{2}=g(\omega^{-i}+\frac{p^{2}-1}{2})^{2}$ Davenport-Hasse




(4) $\text{ },(m,p)=1$ $m$ distribution relation m-
reducible . , $l$ , . $l||d$ l-reducible
. $\mathrm{m}$-reducible l-reducible .
2. $\omega^{-i}$ , $l$-reducible , $l$ 3 5 . $\omega^{-i}$
$d$ , , $d=24$ $p\equiv 17,19$ (mod 24) , $d=60$






, $\frac{\beta}{d}=\frac{1}{d}+\frac{h}{l}$ , $(h, l)=1$ , , $\frac{3}{2}-\frac{\beta}{d}=\frac{1}{d}+\frac{h}{l}$ , $(h, l)=1^{-}$ 0<h-<l
. $\text{ },$ . $\frac{1}{d}+\frac{m}{l}$ (mod
$\frac{l}{d}$ ) $m$ –
. $\sigma_{P}$ : $(_{d}arrow\zeta_{d}^{p}$ Gauss , $0\leq j<hj\neq m$
$\Gamma_{p}(\frac{1}{d}+\frac{j}{l})\mathrm{r}(p\frac{1}{d}+\frac{h-j}{l})$
Gauss $g(\chi\xi\iota)$ gamma product part . $\xi_{l}$ $l$
. $g(\chi)$ $g(\chi\xi\iota)$ Galois $\mathrm{G}\mathrm{a}1(\mathrm{Q}(\zeta_{d})/\mathrm{Q})$ .
$0<j<l-h$
$\Gamma_{p}(\frac{1}{d}+\frac{h+j}{l})\Gamma_{p}(\frac{1}{d}+\frac{l-j}{l})$
Gauss gamma product part . , $\frac{1}{d}+\frac{j}{l},$ $\frac{1}{d}+\frac{h-j}{l}$ $\frac{1}{d}+\frac{h+j}{l}$
, $\frac{1}{d}+\frac{l-j}{l}$ , – A , A
. $\frac{1}{2}$ . $h=l-1,$ $m= \frac{1}{2}(l-1)$ .
(5)
.
$\frac{\prod_{x=0}^{l-1}\Gamma(p\frac{\beta}{d}-\frac{1}{2}+\frac{x}{l})}{\Gamma_{p}(\frac{l\beta}{d}-\frac{l}{2})\prod_{x=1}^{1}\Gamma(p\frac{x}{l})\iota_{-}}=\iota u(-\frac{l\beta}{d}+\frac{\iota}{2})l^{\frac{1-P}{\mathrm{p}}(}u(-\iota \mathrm{v}^{\beta}+_{2})+^{l}T-2)l.\beta l$
$i^{\mathrm{a}}\text{ }$




. $\frac{d}{2l}---1$ $(\mathrm{m}\mathrm{o}\mathrm{d} l)$ 1 $k\geq 1$ $d=2l(kl+1)$ .
$l\geq 7,$ $l=3,$ $k\geq 5,$ $l=5,$ $k\geq 3$ $\frac{\alpha}{d},$ $\frac{\beta}{d}<\frac{1}{2}$ . ,
$l=3,$ $k=1$ , $d=24,p\equiv 17$ (mod .24), $l=3,$ $k=3$ , $d=60,p\equiv 41$ (mod
60), $l=5,$ $k=1$ , $d=60,p\equiv 49$ (mod 60) . $\frac{3}{2}-\frac{\beta}{d}=\frac{1}{d}+\frac{h}{l}$
$d=24,p\equiv 19$ (mod 24), $d=60,p\equiv 41,49$ (mod 60) .
3. $J(\omega^{-i},\omega^{e_{\frac{2-1}{2}}})\in \mathrm{Q}$ $p\equiv 17,19(\mathrm{m}\mathrm{o}\mathrm{d}$
$24)$ $\omega^{-i}$ 24, $p\equiv 41,49(\mathrm{m}\mathrm{o}\mathrm{d} 60)$ $\omega^{-i}$ 60 .




4. , $d=24,$ $p\equiv \mathrm{t}17,19$ (mod 2.4), $d=6.0,$ $p\equiv 41,49$ (mod 60)
, $J(\omega^{-i\frac{\dot{p}^{2}-1}{2}},\omega)=-p$ , $i= \frac{1}{2}(p+1)k$ , $J( \omega^{-},\omega i\frac{p^{2}-1}{2})=$
$-( \frac{-1}{p}$. $)p$ , $i=(p-1)k$ ,
$J(\omega^{-i},\omega^{\frac{\mathrm{p}^{2}-1}{2})}=p$ . $( \frac{-1}{p})$ Legendre
$.P$
.
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